Steinach's experiments. In the first place it is by no means certain that the interstitial cells are responsible for the internal secretion of the testes, and, personally, I am one of those who regard them as trophic cells rather than the source of testicular hormone. However, even if this be the case and if Steinach's arguments, based on the increase of interstitial cells that takes place after ligature, be valueless, the bottom has not been knocked out of his experiments. Up to the present time I have performed Steinach's operation in some fifteen cases, and although it is difficult to eliminate the element of suggestion, I believe that in at least half of these cases an improvement in general health and an increase in mental vigour have taken place. I am particularly inclined to recommend the operation in the treatment of that hopeless malady of later life, paralysis agitans, having seen a very marked improvement in two out of four cases which I have treated in this way.
Dr. H. CRICHTON MILLER.
I do not propose to make any contribution to this discussion except an announcement. It occurred to me that evidence of two kinds was called for: first, in relation to the pharmacological action of endocrine preparations other than thyroid when taken by the mouth; and, second, in regard to subjective effects apart from objective results. In order to obtain evidence on these two aspects of organo-therapy two things are necessary: first, competent observers, and, second, the elimination of the suggestive factor. To ensure the first the experiment is being limited to members of the profession, and to make certain of the second the content of the various preparations is unknown to the experimenters.
A commercial drug house of good standing has prepared two special series of tablets-one series for men and one for women. The bottles bear the firm's name so that the actual experimenters will know whose products they are dealing with. The bottles each contain twenty-five tablets and they are labelled A, B, C. Each bottle is issued with instructions as to dosage, and with a schedule, on which the doctor is expected to state such observations as he may make on himself while he is taking the tablets.
A few sets are still available, and I should be glad if doctors-both men and women-would volunteer to make the experiments. They may be had by applying to the Secretary, Tavistock Clinic, 51, Tavistock Square, W.C.1. I suggest that in this way doctors may find out something for themselves more authentic than by reading a good deal of the literature at present in circulation.
Mr. J. E. R. McDONAGH.
INTRODUCTION.
My contribution to the discussion on endocrinology deals only with the glandular extracts with which I have experimented on animals. These include adrenalin, thyroxin, insulin and " ageratin " (testicular extract). The animal experiments were undertaken to study the effects of the drugs upon the blood and organs and to form from these a basis for their " chemo-therapeutic " employment in man.
There are two points which, to my mind, stand out as the knowledge of the nature of the glandular extracts increases. One of these is that many of the extracts are derivatives of the amino-acids. The other is, that though the amino-acid group is the most active, the action of the compound really depends upon the way in which this group is checked. Adrenalin is a derivative of the amino-acid tyrosine, in which the action of the amino group is checked in the main by the paraphenolic hydroxyl group. Thyroxin is a derivative of the amino-acid tryptophane, in which the action of the amino group is checked in the main by the iodine groups in 4 and 6 positions. Insulin is probably a derivative of the amino-acid histidine in which one or more of the amino groups are checked in the naain by a sulphur group. In other words, a conductor group suffices to check the condenser action of the simple dehydrator adrenalin. A simple debydrator group is required to check the condenser action of the more powerful substance thyroxin. A powerful dehydrator group is required to check the action of the still more complex substance insulin. Comparing the action of the various groups which occasion condensation of the protein particles, it is found that NH2 > S > 0 > I > Br> Cl.
ADRENALIN. Adrenalin causes the protein particles in the plasma to increase in number and then to go into solution. This dual action of conduction and dehydration leads to a constriction of the capillaries, which is followed in turn by a rise of blood-pressure. The action of adrenalin is not specific. All drugs exhibiting first a conductor and then a dehydrator action can be used as antidotes in conditions brought about by the protein particles increasing in size or becoming hydrated. Insulin causes hydration of the protein particles and adrenalin proves an "antidote " because it causes dispersion of the hydrated particles. When protein particles increase in size they are apt to be precipitated in certain capillaries. If the cerebral capillaries are involved, fits, or convulsions ending in coma, form the clinical picture presented. Precipitation in the capillaries of the lungs leads to the pulmonary form of shock and, in the capillaries of the liver, to the splanchnic form of shock. In these conditions adrenalin is not sufficiently powerfu;l to be of any value and its place is better taken by glucose injected intravenously and oxygen injected subcutaneously. Adrenalin is frequently employed in cases of asthma and hay fever. If the asthma is due to " gelation " of the protein particles in the pulmonary veins, the arterioles, capillaries and bronchioles are usually contracted. In these cases adrenalin is worse than useless, the drug of choice being "sup. 36 " (the symmetrical urea of para-benzoyl-para-amino-benzoyl-lamino-8-naphthol-3-6-sodium sulphonate). In hay fever adrenalin can do no more than produce a temporary relief, while " sup. 36 " injected intravenously in two or three 0-01 grm. doses arrests the condition for the season. Adrenalin, though often advised as a styptic, is apt to fail, because its later action of dehydration is one causing a retardation of coagulation which, when exhibited first, increases the flow of blood.
THYROXIN. Thyroxin causes a dehydration of the protein particles, but the process is exhibited more slowly than is the case with adrenalin. On this account thyroxin is of chief value in the chronic stage of disease, because its dehydrator action is one which causes dispersion of chronically hydrated particles. In the chronic stage of disease the protein particles increase in size and become too independent. In fact it is this independency affecting cells which causes them to become malignant. In my opinion malignancy is nothing more nor less than an expression of protein hydration. When the particles gradually increase in size, thyroxin is able to break them up. This increases their negative electric charge, their Brownian movement, their surface area and energy, to the well-being of the patient. The reaction of thyroxin is not specific, because it can be effected as well by certain organic compounds of sulphur. Indeed, in the chronic stage of disease the action of thyroxin can be enhanced by the simultaneous employment of colloid iodine taken internally or injected intravenously, and of contramine injected intramuscularly. Contramine is the carbon di-sulphide product of di-ethyl-amine. When thyroid extract is prescribed internally, its action may be enhanced by the simultaneous employment of thiol-amino-methyl-glyoxaline in 1 gr. doses.
INSULIN.
Insulin causes hydration of the protein particles. That is to say, it brings back to the protein nucleus the other constituents, such as electricity, salts, sugar, amino-acids and fat, which are being detached therefrom at the bidding of a dehydrator. The action of insulin is not specific, because this restoration of the protein " solar " system can be achieved with certain synthetic organic preparations of sulphur. Though ordinary hydrators such as thorium, uranium, &c., restore the lost carbohydrate to the protein particles, they cause such a development of fat as to make the last state worse than the first. Sugar is only one of the wandering "planets " which insulin brings back to the protein " suns." Consequently, insulin is an excellent antidote against any powerful dehydrator, be it of bacterial or of chemical origin. Though insulin may come from the islet cells of Langerhans in the pancreas it is equallv valuable whether these cells be damaged or not, and even in diabetes mellitus, the condition which has led to the birth of insulin. It is more than probable that the injury sustained by the gland is the last act of the dehydrator and not the fons et origo mali. Insulin is invaluable in all cases in which the protein particles undergo severe dehydration. This physical process is exhibited in a varying degree in every case of pregnancy, after severe operations, as a result of a severe bacterial infection, and in certain cases of metallic and non-metallic intoxication.
Severe dehydration in pregnancy causes pernicious vomiting and atrophy of the liver, because of the gelation the protein particles undergo in the veins of the portal system. If insulin is prescribed in time the patient's condition may be improved in a few hours. Insulin corrects the gelation by causing the particles to increase in size and to diminish in numbers. But gelation can be corrected also by conveying electricity to the slow-moving particles, and equally good results as are obtained with insulin may be obtained with sup. 36. When the protein particles undergo precipitation in the cerebral and renal capillaries, rather than a gelation in the portal or pulmonary veins, and give rise to the clinical pictures of eclampsia and uremiat (sine hyperuraemia), insulin should be preceded by 500 c.c. of a 10 per cent. solution of glucose intravenously, and 500 c.c. of oxygen subcutaneously, to split up the protein particles first. In this class of case insulin is better replaced by " sup. 468,'" because the latter has both a hydrator and a conductor action, while insulin has a. hydrator action only. Sup. 468 is the symmetrical urea of para-benzoyl-paraamino-benzoyl-1-naphthylamine-4-6-8-sodium sulphonate. The drug is best injected intramuscularly in 0 001 grm. doses every day or every other day. After about the fifth injection 001 grm. sup. 36 should be prescribed. A severe degree of dehydration occurring after operations is the cause of pulmonary venous thrombosis, a condition which, like the pernicious vomiting of pregnancy, responds equally well to insulin as to sup. 36.
An acute bacterial infection may occasion such a profound degree of dehydration as to call for insulin, as being the drug best suited to bring back to the colloid state those protein particles which are passing into true solution. But I have not formed a definite opinion up to the present in exactly what class of case insulin, sup. 468 and sup. 36 are indicated respectively. I can say no more than that the action of insulin is enhanced by the subsequent employment of sup. 468, and this again by sup. 36. Both sup. 468 and sup. 36 exercise a conductor action. The conductor action of sup. 468 is much greater than that of sup. 36, but the latter has the advantage in that the conductor action is exhibited without delay. The acute dehydration occasioned by metals is met with following the use of arseno-benzene, and is represented clinically by haemorrhagic encephalitis, dermatitis and acute yellow atrophy of the liver. Here, again, I cannot say for certain which is the superior-insulin or contramine. The acute dehydration occasioned by non-metallic substances in animals is readily prevented and checked by the use of insulin. Even in chronic lesions, so long as the dehydration of the protein particles is still in progress, insulin is of therapeutic value. For instance, insulin lowers the blood-pressure in some cases of hvperpiesis, alleviates the pain in some cases of osteo-arthritis, and relieves the spasmodic constriction of the cerebral capillaries in cases of threatened hemiplegia.
While dehydration of the protein particles occasions constriction of the capillaries, hydration is followed by relaxation. Insulin is particularly valuable in those cases of uremia characterized by a hyperuramia, interstitial nephritis, and hyperpiesis. In certain cases of late syphilis, when the protein particles are enormously increased in number and the suspension stability of the red blood-corpuscles is markedly reduced, insulin is the drug of choice. Clinically, these cases present the lesions met with early in the generalization stage. Insulin can be employed with advantage in cases of anaemia associated with a great destruction of the red blood-corpuscles. When an overdose of insulin is given the excessive hydration produced causes a precipitation of the protein particles in the cerebral capillaries. The clinical and pathological conditions produced are the same as those met with in eclampsia, in the type of urwmia characterized by an absence of a rise in the percentage of the blood-urea, by a low instead of a high blood-pressure, and by the presence of a nephrosis. The best way to get precipitated particles into circulation again is to break them up, and this is achieved with glucose intravenously and oxygen subcutaneously. Oxygen injected subcutaneously with a Bayeux apparatus is quite as good a dehydrator as glucose; consequently, it is incorrect to say that glucose acts by restoring to the blood the sugar which insulin has driven away. Furthermore, there are many metallic drugs, acting as conductors, which neutralize in an instant the toxic effects of insulin. Whenever protein particles undergo true hydration hypoglycLemia results, merely because the carbohydrate " planet " of the protein "solar" system becomes more closely drawn towards the protein " sun " or nucleus. AGERATIN. "Ageratin " is the name I have given to the active principle of the testes, from aryi7paroq, not grow old. Unfortunately I know nothing of the chemistry of the compound, but its physical behaviour suggests it may be a phosphatide and related to cephalin. In experimental work ageratin is one of the most extraordinary substances I have encountered. It prevents a conductor from causing dispersion of the protein particles, histamine from producing shock, and insulin from bringing about a state of hypoglycemia. Ageratin protects an animal against infections, it interferes with the antigenic action of the organic extract in the Wassermann reaction, and it reduces the precipitating effect of a positively reacting serum. In view of these results the drug should prove useful in protecting man against the invasion and the continued working, when once in the system, of both parasitic and chemical agents. Much work is required and a long time must elapse before adequate proof of the former can be obtained. The latter is capable of proof more readily, and this can be done by comparing the "chemotherapeutic" treatment of disease alone with that followed by injections of ageratin. For this purpose I have chosen conditions presenting one or more signs, which can be detected easily, such as a rise of blood-pressure, hyperglycaemia, glycosuria, &c. When these are treated with chemotherapeutic remedies alone a relapse of the clinical signs and symptoms is almost inevitable. On the other hand, when the chemotherapeutic drugs are followed by 0-001 grm. doses of ageratin injected intravenously or intramuscularly every other day, the clinical relapse can be delayed.
Dr. M. B. RAY.
Long before the interest of both physicians and laity was excited by the profound -aterations in the development of the human organism following the removal of the sexual glands in early youth, primitive man was engaged in the practice of organo-*therapy, as exemplified by the sacrificial customs associated with his religious beliefs.
A very cursory study of ancient religions will at once show the great prevalence {of the idea of slaying the god in the shape of his human or animal representative. Sir James Frazer's explanation would appear the most feasible, viz., that it was to very rebellious to the action of salicylates. In such a case the addition of thyroid seems to activate the salicylate. Lastly he discusses the most suggestive findings as to geographical incidence. There would appear to be abundant evidence to justify further inquiries in this direction.
Dr. HIGGINS asked whether Mr. McDonagh had injected oxygen into patients. It was now largely used in France. He (the speaker) had recently discussed the question of its injection with Professor Elvey, in Paris; and Professor Elvey had stated that it was without any action at all.
Mr. McDONAGH
(in reply to Dr. Higgins) said he used Bayeux's apparatus for injecting oxygen subcutaneously. This apparatus enabled one to inject any desired dose; one knew not only how much oxygen was being given, but also at what pressure. He had done many experiments on animals, and on man, with oxygen injected subcutaneously. If an animal were given a very large dose of oxygen in this way, it was impossible to give to that animal a dose of insulin large enough to cause fits or convulsions.
Dr. LANGDON BROWN (in reply)
said all he intended to do was to direct attention to what seemed to him to be some outstanding points in the discussion. Most of those who had heard the discussion would agree that there was a smaller difference between the clinical and the laboratory points of view now than was the case a few years ago. And it did not represent a movement entirely on one side. Professor Swale Vincent would be among the first to admit that some of the addresses which had been given in this discussion-particularly, perhaps, Dr. Gardiner-Hill's-showed that more exact methods were now being employed to check clinical results. He thought that, on the other hand, Professor Swale Vincent might concede the clinician the point that there was laboratory work which was beginning to confirm what some had concluded from clinical experience. Was Professor Swale Vincent really prepared to maintain what he (the speaker) had designated the agnostic point of view ? By this he meant the view that because one could squeeze a certain juice out of the posterior lobe of the pituitary gland, it told one nothing about the functions of the pituitary gland. That was Professor Vincent's position two years ago, an4 he (the speaker) would be glad to hear whether Professor Vincent still held that view. It seemed to him (Dr. Langdon Brown) a very extraordinary thing, if that were so, that there should be such facts as the following: (1) That when the pituitary gland was diseased, there was produced a certain type of blood-sugar curve, and that that blood-sugar curve was the same as the curve found in cases of glycosuria of pregnancy. (2) That Dixon had shown that ovarian extract had a marked effect in producing a flow of pituitrin; and that pituitrin also directly checked the action of insulin. Was that gland placed there and forming a secretion merely for a purpose analogous to that which someone maintained was the reason for which God placed fossils in the rocks; to test the faith of man ? Was the posterior lobe of the pituitary placed there, with a secretion of its own, or from which one could squeeze a juice, with no possible relation with those extraordinary facts? He did not think such a position was tenable at the present time.
He regarded Mr. Leslie Pugh's remarks as extremely interesting. The field of comparative medicine was still largely an unworked one, and some of Mr. Pugh's results coincided so closely with what had been obtained in clinical workparticularly in regard to pituitrin and the internal secretion of the ovary-that his was a valuable contribution. Mr. Pugh's observations with regard to the influence of pituitrin on the milk production in cows fitted in very well with the clinical observation of association between the sympathetic nervous system and the ductless glands. The sequence of events Mr. Pugh described he (the speaker) would
